Abstract. In this paper the asymptotic behavior of the Mellin transform f(x)= f if(t) dt of f(t), for x--, + , is analyzed. In particular, it is shown for certain classes of functions uk(t), k=0,1,. -, that form asymptotic sequences for t +o, that if f(t)---Ek=oA,uk(t) as t +o, then f(x)-E=oA(x) as x---, + o. In this sense the results of this paper are analogues of Watson's lemma for Laplace integrals.
1. Introduction. Let f(t) be a function that is locally integrable for 0 < < + such that, for some real constant o, t-lf(t) is absolutely integrable in any finite interval of the form [0,a], and (1.1) f(t)=O(t -') ast +, any/>0.
Then the Mellin transform/(x) off(t), defined by (1.2) f(x)= fotX-lf(t)dt, exists for all sufficiently large x.
The purpose of this work is to give an asymptotic analysis of f(x) for x + .
Surprisingly, this problem does not seem to have received much attention. Doetsch [2, Vol. 2, Chap. 5] has considered the problem of analytic continuation of the Mellin transform beyond the strip in which its integral representation converges, and has obtained results on the singularity structure of it. Riekstin [8] has considered the asymptotic expansion of the inverse Mellin transform. Wagner [11] has obtained some Tauberian theorems for Mellin transforms. Handlesman and Lew [3] , [4] , [5] then, for some choices of the u(t),f(x) has the asymptotic expansion (1.6) f(x)--E A,ft,(x) as x + , k=0 i.e., the asymptotic expansion of f(x) is that obtained by taking the Mellin transform of the right-hand side of (1.5) term by term.
In the sense of (1. [7] .
The use of the asymptotic expansion of f(t) as --, + oo to obtain that of f(x) as Proof. The first part of the theorem is a direct consequence of (2.4)-(2.6),
and Stirling's formula for the gamma function.
For the second part of the theorem it is sufficient to show that, for each positive integer n, (2.9) ,(x)=O(,(x)) asx +, where r,(t) has been defined in (2.2 Note also that all the results of this section hold true if the integral f tx-lf(t)dt is replaced by fa tx-lf(t)dt for any a>0, as the proofs depend solely on the asymptotic behavior of f(t) for + or 0 in a sector in the complex t-plane. We have already used this in the proof of Theorem 2.3, and shall use it in some of the examples in the next section.
3. Examples. We shall illustrate the results of the previous section by several examples. The first example is a straightforward application of Theorem 2.1. The second example arises in applying the T-transformation of Levin [6] to the partial sums of the everywhere divergent moment series The integral on the right is simply a Mellin transform, and the problem is to find its asymptotic expansion as r--, m. This integral is actually related to the converging factor for the series in (3.1). In [10] the cases w(t)= tVe -t, 7 > 1, and w(t)= tVEm(t), T > 1, 7 + rn >0, where Em(t is the exponential integral, were considered. The results of [10] were used in [9] in the derivation of new numerical quadrature formulas for infinite range integrals with w(x) above as the weight functions. For further details see [9] , [10] . For the cases (a) w(t)= tVe -t, and (b) w(t)= tVEm(t), where Era(t)= f e-ty/ymdy is the exponential integral, (3.8) 
